The epidemiology and etiology of substance use and disorder in American Indian and Alaska Native (AI/AN) communities have received increasing attention over the past 25 years and accumulating evidence provides important insights into substance use patterns in these populations. Objectives and methods: We provide a descriptive sketch of the AI/AN population in the United States today, present a brief review of the literature on the epidemiology and etiology of substance use within these populations, and discuss key implications of this literature for prevention efforts. Conclusions and Scientific Significance: Patterns of alcohol use and abuse in AI/AN populations are complex and vary across cultural groups, but alcohol clearly impacts both physical health and mental health within these communities. Tobacco use -and associated health consequences -is typically higher in these populations than among other US groups, although significant variation across Native communities is apparent here as with alcohol. Evidence regarding drug use and disorder is less extensive and thus less conclusive, but evidence demonstrates higher rates of use as well. Etiological explanations for substance use and disorder cut across individual characteristics (e.g., genetics) or experiences (e.g., exposure to trauma), to social contexts (e.g., family disruption), and to cultural factors (e.g., historical trauma). Protective factors likely cut across these multiple levels as well and deserve more focused attention for informing prevention efforts. The development of effective prevention strategies, built through collaboration between researchers and Native communities, drawing from the wisdom of both, is a high priority.
INTRODUCTION
This review represents a survey of the current landscape of substance use and disorder in American Indian and Alaska Native (AI/AN) 1 populations. Summarizing the epidemiological and etiological literatures regarding AI/ANs in a brief report is, however, a daunting and essentially impossible task. Thus, we provide what is best thought of as an introduction to these literatures, a broad perspective on what is known, and suggestions about how this knowledge might inform prevention efforts.
CONTEMPORARY AI/AN POPULATIONS
AI/ANs were the first inhabitants of North America, but, in many ways, are almost invisible in this country today. They comprise a small but diverse segment of the US population. In Census 2010, 2.9 million Americans identified solely as AI/AN and another 2.3 million as both AI/ AN and at least one other race, together accounting for just 1.7% of the US population (1) . Yet, within this small population, more than 560 AI/AN tribes and communities are federally recognized (2) . Some American Indian (AI) tribes are quite large; the Cherokee Nation of Oklahoma and the Navajo Nation each make up more than 10% of AI/ ANs. Other tribes have only a few hundred members (3) . Alaska Natives (ANs) comprise about 5% of the total AI/ AN population (3) . This inherent diversity cannot be trivialized; important differences in language, culture, and customs (4) make generalizations to an overall AI/AN population prone to significant error. Research findings we review below attest to important variations in substance use patterns across tribal groups. Local adaptations of both research and intervention protocols, responsive to this fundamental diversity, are imperative.
In addition to recognizing diversity among AI/AN populations, it is important to appreciate their distinctive demographic contexts compared with other Americans. AI/ANs live predominantly in the West and South (3) and, while the majority now live in urban or suburban contexts, they remain more likely than other Americans to live in rural areas (5) . The urban/suburban AI/AN population is remarkably diffuse, largely because federal relocation policies in the mid-twentieth century purposefully dispersed AI/ANs when they were moved into urban areas to encourage integration (6) . AI/AN urban enclaves are rare and, where they do exist, represent a wide array of tribal and cultural backgrounds. Statistical sampling is thus extremely difficult, and national probability samples based on general US residential patterns likely yield biased results with respect to AI/ANs (6) . As a result, most research with AI/ANs is conducted within rural reservation and community settings, essentially focusing on the minority of AI/ANs.
AI/AN populations also are, overall, younger, less well educated, and more likely to be poor when compared with other Americans. In 2004, the median age for AI/ANs was 32, compared with 36 for the United States as a whole. Only 14% had at least a Bachelor's degree, compared with 27% for Americans generally. In 2006, the overall poverty rate for AI/ANs was 24.6%, compared with 13.1% for the United States overall (3).
EPIDEMIOLOGY: PATTERNS OF SUBSTANCE USE AND DISORDER AMONG AI/ANS
Mortality statistics and epidemiological research detail disparities in substance use and disorder in AI/AN communities. Ratios of age-adjusted mortality rates for AI/ ANs compared with the US "All Races" for alcohol, chronic liver disease and cirrhosis, drugs, and lung cancer have been reported to be 6.2, 4.2, 1.5, and 0.9, respectively (7). Premature death rates (Years of Potential Life Lost) are 90% higher for AI/ANs than for US All Races (7), with alcohol use considered to be the largest contributing factor to increased mortality (8) . However, significant variability is evident within AI/AN populations; alcohol-specific death rate estimates range across Indian Health Service (IHS) service areas from 18.3/100,000 (Nashville Area, eastern United States) to 86.4/100,000 (Aberdeen Area, North and South Dakota) (9) .
Epidemiological evidence paints a complex picture of substance use and disorder patterns. Research documents higher rates of use and earlier initiation among AI/AN adolescents compared with other US adolescents, but the extent of disparities found varies across studies. Annual surveillance of AI/AN adolescents conducted by the TriEthnic Center has documented higher rates of drug, alcohol, and tobacco use among AI/AN adolescents compared with Hispanic or White youth; AI/ANs living on reservations and those who had dropped out of school reported the highest levels of use (10) . In another study, AI/AN adolescents reported similar rates of lifetime alcohol use but higher rates of heavy drinking and drug use compared with adolescents from a sample of rural White adolescents in Minnesota (11) . Joint analyses of the Voices of Indian Teens study in four AI/AN reservation communities and the national Monitoring the Future study showed elevated lifetime and 30-day use of substances among AI/AN youth, but most differences disappeared when analyses were stratified by geographical region (12) . Other studies have shown that substance use begins early among AI/ ANs, and early use is a clear marker of risk for prolonged and problematic use (13) (14) (15) (16) (17) (18) (19) .
Research focusing on adult substance use has shown lifetime and current rates of use that are often lower among AI/AN adults compared with other Americans (20, 21) . However, AI/AN adults who do drink more often show a pattern of heavy, episodic drinking (20) (21) (22) (23) . Drug use patterns appear to be similar among AI/ANs and other American adults (24) , but tobacco use rates are often higher among AI/ANs (25, 26) . For all substances, clear evidence exists of extensive diversity in rates and patterns of use across AI/AN groups; some tribal communities have markedly lower rates of substance use than the general US population does and others distinctly higher rates (21, 24, 25) . As with adolescent use, geographical variation in adult use has been documented as well. In joint analyses of the National Longitudinal Alcohol Epidemiologic Study and the American Indian Service Utilization, Psychiatric Epidemiology, Risk and Protective Factors Project (AI-SUPERPFP), non-AI/AN drinkers reported drinking more frequently but in smaller quantities than did AI/AN reservation samples, who often reported heavy periodic drinking. AI/ANs residing in urban or suburban areas, on an average, drank more frequently than reservation-based AI/ANs and more heavily than the national sample (27) , suggesting that urban AI/ANs may be at particularly high risk for alcohol-related problems.
The National Epidemiologic Survey of Alcohol and Related Conditions found higher rates of drug and alcohol dependence for AI/ANs compared with other Americans but did not find differences in rates of drug or alcohol abuse (28, 29) . A joint analysis of the National Comorbidity Survey and AI-SUPERPFP showed different risk profiles for two reservation-based samples and a national non-AI/AN sample: Members of Northern Plains tribes were at increased risk for both abuse (alcohol and drug) and dependence (alcohol only), and members of a Southwest tribe were at increased risk only for alcohol dependence (20, 30) .
It is clear that substance use and disorder threaten the health of AI/AN communities, yet neither are universally pervasive within these communities. AI/ANs are, overall, at increased risk compared with others in the United States (particularly for heavy, episodic alcohol use), but evidence also shows tremendous variability in use and disorder across tribes and across reservation and urban contexts. The diversity and dispersion of AI/AN populations preclude universal pronouncements of rates and risk (31) . Clearly, though, substance use and disorder are highpriority targets for intervention research. Efforts to prevent early initiation of substance use are likely to be especially fruitful in reducing disparities in substance use disorder (17, 32, 33) .
ETIOLOGY: RISK AND PROTECTIVE FACTORS IN AI/AN POPULATIONS
As in other populations, research with AI/ANs has explored potential risk and protective factors ranging from molecular to societal. We highlight etiological factors that have been most extensively studied within AI/AN populations, beginning with individual factors, moving to contextual factors, and, finally to the effects of historical disruptions to AI/AN cultures. At each point, we consider implications for prevention.
Individual Risk and Protective Factors Biological Processes
It has been long known that some AI/AN populations are less likely than Whites to have the protective variations of genes underlying the alcohol dehydrogenase/aldehyde dehydrogenase process essential for alcohol metabolism (34) . Possible genetic associations with differential risk for alcohol and tobacco dependence of various polymorphisms on specific alleles have been investigated (35) . Efforts are being made to better understand the genetic pathways by which abuse and dependence develop (36, 37) , with the eventual goal of targeted interventions for those most at risk. To date, however, clear evidence of critical differential biological processes between AI/AN and other populations is lacking.
Psychiatric Risk
As in other populations, family history of substance use disorder, personality characteristics, and psychiatric comorbidities are all associated with substance use and disorder among AI/ANs (28, 38, 39) . Reflecting the joint influences of biological and environmental forces, such factors can identify those most at risk for substance use and disorder (e.g., children of substance-abusing parents) and may provide important contexts for intervention (e.g., coordinated with treatment for mental health problems).
Demographic Factors
Demographic factors are often markers of underlying risk processes (rather than risk factors themselves), but they can be critical in identifying targets for prevention efforts. Demographic correlates of use and disorder evident in other populations are typically apparent among AI/ANs as well, albeit with notable variations across specific AI/ AN groups. AI/AN youth, for example, tend to start substance use earlier and in patterns somewhat distinct from those of other American youth (17, (40) (41) (42) , underscoring the need for early and tailored prevention efforts in AI/AN communities. Gender has been shown to have differential associations across tribes (20) . Some demographic risk factors have limited variability and unique patterns in AI/ AN populations, making inferences difficult. For instance, poverty is prevalent in AI/AN communities, rendering attributions about risk challenging. Similar complications are related to the limited educational and employment ecologies within many AI/AN communities. As argued within the Social Determinants of Health (43,44) framework, major inroads into reducing health disparities likely depend on addressing demographic disparities.
Trauma Exposure AI/ANs are at increased risk for trauma exposure and for posttraumatic stress disorder (PTSD) (30, 45, 46) ; given the strong associations with both substance use and disorder, trauma and PTSD have received special attention among AI/ANs (47-49). Interventions specifically designed for AI/ANs who have experienced trauma -particularly children and adolescents -may hold particular promise for reducing risk (50) .
Cognitive Behavioral Processes
Among these, substance-related expectancies, in particular, appear to operate similarly among AI/ANs as in other populations. For example, the associations of developmental trajectories of expectancies about alcohol use with quantity and frequency of drinking among AI/AN adolescents are analogous to those observed in other populations (51, 52) .
Cultural Identity 2
Despite widespread belief that culture influences risk and is potentially a powerful protective force, we still know relatively little about the precise roles and mechanisms through which culture impacts risk. Cultural identity has perhaps received the most attention, with attempts to quantify the protective effects of culture at the individual level. Primary Socialization Theory suggests that culture engenders a set of processes, among them cultural identity, that interacts with and influences adolescents' primary socialization contexts (family, peer, and school networks) (53) . However, findings to date linking cultural identity to risk for substance use and disorder are somewhat mixed; some evidence anticipated protective effects, but others showed no effect or even hint at risk associated with strong AI/AN identity (perhaps reflecting internalization of negative stereotypes of AI/AN substance use) (52, 54) . The inclusion of culturally relevant constructs in etiological studies, particularly constructs hypothesized to be protective in nature (e.g., engagement in cultural traditions and adoption of traditional cultural values), and the refinement of measures of these constructs (e.g., disentangling cultural pride from cultural practice from internalized stereotypes), will be critical to illuminating how culture and substance use are intertwined and to identifying prevention strategies that may capitalize on protective effects of culture.
Beyond the Individual: Contextual Risk and Protective Factors
Increasing recognition exists that uncovering the roots of health disparities requires a broad perspective. We must examine how individual risk unfolds within social settings -including families, peer networks, schools, communities, service systems, and national contexts. For AI/AN populations, individual risk is also situated within the cultural and historical contexts of the tribe, village, or native corporation. Various theoretical frameworks, including Primary Socialization Theory (53, (55) (56) (57) and Social Determinants of Health (43, 44) , explicitly embed the individual within such systems and hypothesize specific mechanisms through which important contexts impact individual risk. Also, they highlight the need to intervene at multiple levels within these larger systems.
Social Networks
Familial variables have received special attention in studies of AI/AN populations, reflecting recognition of cultural emphases on family, including extended family (57) , and the relative collectivistic nature of many AI/AN cultures. Family environment, parental attachment, family strengths, and family sanctions have all been shown to be protective factors among AI/AN youth (58, 59) . Peer networks have also been shown to play a critical role in risk for substance use and disorder among AI/ANs, with particularly strong links between deviant peers and risk during adolescent and early adulthood (56) . Other networks, such as schools or places of employment are also critical. As encapsulated in Primary Socialization Theory, individuals function within, are influenced by, and have influences on these networks (56) ; optimal interventions will operate within them as well.
Community Context AI/AN communities vary in terms of substance availability, presence of substance-using peers, and attitudes toward use (57); they are often somewhat unique compared with other areas of the United States. Many tribes, as sovereign nations, have explicit laws banning the sale or possession of alcohol within reservation boundaries; it remains unclear precisely how such bans influence patterns of alcohol use (60) . In contrast to restricting access to alcohol, many tribes promote the sale of cigarettes on tribal lands, capitalizing on lower taxes than found in offreservation stores to create a revenue source; such policies and associated easy access may inhibit smoking quit attempts (61) . While most research on community-level factors has taken place in reservation or AI/AN community settings, the recognition that most AI/ANs live dispersed throughout urban/suburban areas underscores how little we know about how such community contexts may shape risk for substance use problems.
Service Systems
Limited availability of health services for substance use problems is likely a contributing factor to substance use disorder disparities in AI/AN communities. Through treaty agreements with tribes, the federal government committed to provide health care to AI/ANs, primarily in exchange for ceded land; the Indian Health Service (IHS) was established to fulfill this obligation. IHS is, however, extremely underfunded. Recent estimates document per capita expenditures less than half those for Medicaid and lower than all other federally funded health systems (e.g., prisons) (62) . In addition, most IHS facilities are on tribal lands, leaving urban/suburban AI/ANs with little access to these services (63) . Substance abuse services in AI/AN communities are often provided by an amalgam of IHS, tribal, and other service systems, all of which struggle with inadequate funding, and coordination across systems is suboptimal (64, 65) . Traditional healing and ceremonies are important sources of help to many AI/ANs; the integration of these approaches with Western biomedical services is often tenuous.
Despite the potential implications of this complex service milieu, research on AI/AN substance use services is sparse. One study found AI/AN men sought services for substance use disorders as frequently as did other men in the United States (30) . Others have shown that cultural identity and spirituality differentiate those who seek help from traditional healing sources (often in combination with biomedical services) from those who seek help from biomedical sources only (30, (66) (67) (68) .
Broader Contexts: Historical Trauma The contextual factors discussed above remind us that the settings within which individuals operate on a daily basis are critical and that interventions to strengthen family, community, and health service systems hold great promise for reducing risk. Within AI/AN populations, it is important to consider the broader context of historical trauma as well. The legacy of colonization and federal assimilation policies continues to impact lives (69) (70) (71) (72) (73) . AI/AN scholars suggest that federally mandated boarding schools that removed children far from their families and denied them the language, dress, and customs of their cultures resulted in "lost" generations who neither received the parenting they needed nor learned parenting skills necessary to raise their own children, and who were cut off from cultural practices that supported successful development (74) . Acknowledging this history can help focus intervention efforts. For example, interventions to rebuild culturally grounded parenting skills may protect children against early substance use. Recent interventions also show promise in explicitly addressing the contemporary fallout of historical trauma (71) .
In concluding this review of etiological research, we note that the bulk of this work has used a deficit-based approach, focusing on risk factors. In AI/AN communities, this approach has worn thin. Community partners advocate a shift to a strengths-based approach, focusing on those within their communities who exemplify successful outcomes (in the case of substance use, the vast majority of AI/ANs who do not have active substance use problems) and shining the research spotlight on those individuals, to better understand protective factors. This mandate, arising out of collaborative work within the Community-Based Participatory Research (CBPR) paradigm, provides a critical impetus for the development of interventions that build upon cultural, community, and individual strengths to promote positive outcomes for AI/ANs (75 
IMPLICATIONS FOR PREVENTION
Throughout this review, we have noted where the epidemiological and etiological literatures suggest intervention targets or strategies; we conclude by reiterating key prevention implications. First, interventions should be crafted to triangulate on substance use and disorder within AI/AN communities, addressing both the myriad of factors that contribute to risk and protection and the variety of levels within which these influences operate. Second, we join others in the call for the continuing development of integrative theories (56, 76) , spanning academic disciplines (77) , that can serve as guides for coordinated interventions. Finally, the development of effective and sustainable interventions must be grounded within AI/AN communities (both in reservations/villages and in urban/suburban areas), incorporating community and cultural knowledge about effective prevention. CBPR methods must be implemented through genuine partnerships, bringing together the scientific expertise of researchers and the cultural expertise of community members.
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NOTES
1. The term "American Indian and Alaska Native" is used throughout. In 1977, the National Congress of American Indians issued a joint resolution that, in the absence of specific tribal names, American Indian is the preferred term of the indigenous populations of the contiguous United States. 2. The distinctions between ethnic, cultural, and racial identities are complex and beyond the scope of this review. In this discussion, we use cultural identity because we believe that it links most directly to cultural influences, but the issues remain much broader.
